The multiple expression of Ca²⁺-activated Cl⁻ channels via homo- and hetero-dimer formation of TMEM16A splicing variants in murine portal vein.
Ca(2+)-activated Cl(-) channel (CaCC) often plays substantial roles in the regulation of membrane excitability in smooth muscle cells (SMCs). TMEM16A, a member of the TMEM16 family, has been suggested as the molecular entity responsible for CaCC in several types of SMCs. In this study, the expression of TMEM16A splicing variants and their contribution to CaCC activity were examined in murine portal vein SMCs (mPVSMCs). Four transcripts of TMEM16A splicing variants, which include four alternatively spliced segments ("a" and "b" in N-terminus and "c" and "d" in the first intracellular loop), were identified; the expression ratio of four transcripts of "abc", "acd", "abcd" and "ac" was 64.5, 25.8, 4.8 and 4.8%, respectively. The immunostaining of isolated mPVSMCs with anti-TMEM16A antibody indicates the abundant expression of TMEM16A on the cell membrane. CaCC currents recorded in mPVSMCs were markedly reduced by T16A(inh)-A01, a specific TMEM16A inhibitor. When the two major TMEM16A splicing variants, abc and acd isoforms, were expressed separately in HEK293 cells, the CaCC currents, which possess similar electrophysiological characteristics to those in mPVSMCs were observed. The single-molecule photobleaching analyses using total internal reflection fluorescence (TIRF) microscope indicated that the distribution of stepwise photobleaching events was fit well with a binomial distribution for homodimer. Additionally, the heterodimer formation was suggested by fluorescence resonance energy transfer (FRET) analyses in HEK293 cells co-expressing CFP- or YFP-tagged variants. In conclusion, alternatively spliced variants of TMEM16A abc and acd in mPVSMCs are two major molecular entities of CaCC and may form hetero-/homo-dimers to be functional as CaCC in the regulation of membrane excitability and contractility in mPVSMCs.